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Abstract 
Due to the pressure of the global energy resources and the environment, the sustainable development of economy in 
China faces seriously challenge, the mode of economic growth has to be changed urgently. Nowadays, China is at a 
rapidly increasing stage of industrialization and urbanization which has the obvious  characteristics of the heavy-duty 
industry. A lot of energy requirement have been brought because of the infrastructure construction and the upgrading 
people's consumption level. This paper analyzed the characteristics of China's economic transition stage, the current 
industrial energy-saving features, the obtained achievement and the existing problems. Then, a solution of industrial 
energy-saving has been put forward during China's economic transformation. 
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In the 21st century, the development of global economic has been faced the problems oriented from the 
energy resources and the environment. The resource shortages, environmental degradation and the global 
warming have become the b iggest challenge for the sustainable economic development.  So, to change the 
economic development mode from extensive to intensive and to build a resource-saving and environment-
friendly society is becoming the most important issue for China sustainable development. 
1. The inevitability of China's economic development and transformation 
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China as the largest developing country in the world, is seeking a “rapid industrializat ion” solution, 
which compressed the process of industrialization in developed country 100 years into a relatively short 
period. This will induce a significantly increasing on the energy intensity and the carbon dioxide Emission 
intensity. At present China is at the rapid growth stage in the industrialization and urbanization, which 
means more resource consumption, energy consumption. However, with the rapid economic growth and 
the economic expansion, China is facing a strong constraint of energy, min ing, water resources and 
environmental. So, China will be the focus and the key of the global sustainable development. 
The first position of energy consumption and pollutant emissions is mainly from industry in China. It 
accounts for 70% of total energy consumption. The major pollutants COD and total emissions of sulfur 
dioxide emissions account for 38% and 86%  respectively. At the same t ime, the industrial added Value 
accounting for about 43% of GDP. The faster of the industrial energy consumption than the total energy 
consumption growth rate is an important factor of the rap id increasing of total energy consumption in  last 
20 years. If still taking this economic development mode, especially the trend from 2002 to 2008, the 
primary energy consumption in China will be more than a thousand million tons of coal till 2050. This is 
much more than the earth's carrying capacity. Even though taking the mode of energy consumption from 
1978 to 2008, the primary energy consumption is still up to 270 million tons of coal till 2050. This value 
is also much higher than the value of 16.1 billion tons of standard coal which is the world's total energy 
consumption in 2008. 
2. To judge the stage of economic development in China 
After 30 years of reform and opening up (1978), the comprehensive national strength, social stability 
and economic development, people's liv ing standards have been improved remarkably, while  paying a 
heavy environmental cost. Until 2050 Ch ina will be the realization o f “economic three-step” strategy 
goals. During this period, China's economy and society will experience three d istinct stages of 
development. Before 2020 the purpose is to build a  moderately prosperous society. The industry is a 
promoting force  in the economic growth and the “obvious feature is the heavy industry”. Then the 
national strength will be significantly enhanced and the characteristics of heavy industry will be gradually  
weakened during 2020 ~ 2035. During 2035 to 2050, the per capita will reach the level of moderately 
developed countries, significantly enhancing the capability of sustainable development . By 2050, the 
income level, public service  and the external environment will be in  the level of moderately developed 
countries. This means that China's economy will be sustained and rapid growth in the next 50 years. 
3. Characteristics of industrial energy-saving in China’s economic transformation 
As accelerating the process of industrialization and urbanization, the industrial department has been the 
largest contributor to the energy conservation before 2035, among which the main department is the 
energy-intensive industries. From 2000 to 2008, the average annual growth rate is 11.5% in the industrial 
department, the GDP average annual growth rate is 10.2%ˈthe industrial energy consumption increased 
from 896 million tce in 2000 to 20.3 million  tce in 2008. In  industry, the proportion of heavy industry 
which represented by iron and steel, nonferrous metals, building materials, petrochemical and other 
energy-consuming industries  increased from 62.9% in 2001 to 70.5% in 2008. The high energy 
consumption of the energy industry can account for 80% in the total industrial energy consumption. Faster 
grown rate of industrial energy consumption than the growth rate of the total energy consumption is the 
important reason resulted to the rapidly increasing of total energy consumption in the last 20 years. 
International experience shows that the unit GDP energy consumption and per capita GDP can be 
interpreted as a inversed bell curve, the “Kuznets curve”. A “climbing” process of resource consumption 
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and unit GDP energy consumption is necessary for all countries [1]. The “energy conservation” in 
developed countries is established at the strong national comprehensive strength, relatively affluent 
people's liv ing standards and the saturated basic needs. Although experienced the process from high-
carbon to low-carbon, the improved efficiency is caused by the Technology substitution and the 
manufacturing industry transferring without reducing the citizen’s  welfare. 
For the energy conservation in China, it should based on the process of industrialization, low level of 
urbanization and most people's living standards  and influents of the basic material needs. So, the primary  
following task a long time is to develop, it is necessary to take the solution of “development promote 
energy-saving, energy saving promote development”. 
Table 1, the difference in “energy saving” between developed countries and China 
 Developed countries China 
Starting of 
development  
Comprehensive national strength more 
strong, people's living standards have been 
relatively wealthy. 
Not more than half of the process of 
industrialization, urbanization level was significantly 
low, the vast majority of people living at a low level, 
poor infrastructure. 
Implementation 
process 
from high energy consumption to low 
energy consumption 
development promote energy-saving, energy saving 
promote development  
Major initiatives 
˄1˅Stressed on scientific and 
technological progress, especially the 
contribution of low-carbon energy 
technologies, technology as the main 
substitution means. 
˄2˅Manufacturing mass shift  
(1)Emphasizes the development mode and 
development content adjustment 
    
 
(2)Emphasizing the development of quality and 
reasonable requirement  
Advantage 
Has the world's most advanced 
technology, capital, and the world's most 
excellent talents 
Has created new low carbon type development road 
of may, in technology have advantage backwardness 
Disadvantage 
The city construction and infrastructure 
construction has to finalize the design, it  is 
difficult to have changed fundamentally 
Residents living habits have formed, it  is 
hard to change 
Lack of technology, capital and talents 
Consumption and consumption patterns in developed 
countries as “model” and “ reference” 
4. Achievements of industrial energy saving  
The “11th five-year plan” of Chinese government has put forward the goal of decreasing 20% of 
energy consumption per unit of GDP and 10% of major pollutants  [2]. Additionally, the target of 
decreasing of 40%̚45% of carbon dioxide per unit  of GDP in 2020 has been put forward in 2010 
compared with the value in 2005. At the same t ime, the mandatory index o f biomass resources and carbon 
emissions intensity has been written into the “12th five year plan”.  The Chinese government has 
formulated (revised) a series of energy-saving policies and laws and regulations , such as “Saving energy 
law”, “The energy conservation work on strengthening the decision ”, “energy conservation and emission 
reduction comprehensive work plan”. At the same t ime, the taxation and finance policy have been 
strengthened. The price policy also played an effective role for energy saving. 
During the “11th five-year plan” period, the central government decomposed the exact  targets to the 
local governments at all levels, which is an important assessment index for the local governments. 
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Meanwhile, the policy of “energy conservation and emission reduction one ticket deny” has been 
implemented. Before generally established the system of energy-saving self-d iscipline in the enterprise, 
the target responsibility system and evaluation by discussion can play a mandatory role to develop the 
energy-saving work. The target of the “11th five-year p lan” has been completed successfully both in the 
central and local governments by saving energy in the key energy-consuming enterprise. 
From 2005 to 2009, the energy consumption of industrial added value in steel industry has been 
decreased from 4.27 tce/ten thousand RMB to 3.28 tce/ ten thousand RMB, and the comprehensive energy 
consumption per ton still decreased from 694kgce/t to 619.4 kg ce/t. At the same time, the energy 
consumption of industrial added value in Non-ferrous industry has been decreased from 3.72 tce/ ten 
thousand RMB to 3.12 tce/ten thousand RMB. For aluminum, the comprehensive communication power 
consumption is 14171 KWH/t which has dropped 404 KW H/t compared with that in 2005. Meanwhile, 
for Copper, the melting comprehensive energy consumption has been decreased from 451.97 kg ce/ton to 
366.3 kg ce/ton, which is saving 18.96%. Additionally, for cement, the comprehensive energy 
consumption per ton has been decreased from 125 kg ce/t to 95 kg ce/t. 
Industrial Clustering for SMEs has improved continuously, present ly, over 43 million various types of 
small and medium enterprises, and completed 50% of the national tax revenue , created 60% of the gross 
domestic product, and provided nearly 80% of urban jobs.  In 2009, chemical oxygen requirement and 
sulfur dioxide emissions in industrial areas decreased 20.75% and 13.94%, respectively, compared with 
the value in 2005. 
5. Problems of industrial energy saving 
The promotion of industrial energy conservation in the “11th five year plan” was too much depended 
on the administrative measures . The intrinsic mot ivation is shortage in the enterprise. Significant progress 
of energy conservation has been achieved in company, but the systematical waste of energy appeared in 
the whole society. The effective administrative measures have not been long-term regulated. 
Because of the expanding market demand, the increased business efficiency and other factors, from 
2006 to 2009, the total industrial energy  consumption increased as maintain ing the rapid growth of the 
high energy-consuming industries. China's industrial energy consumption has been maintained at above 
70% accounting for the total energy consumption in the entire society since 1996. However, this value is 
just only 33% in the developed countries . The Industry-economic growth is the typical characteristics of 
this developing stage and is also the main reason for the high total of industrial energy consumption. 
During the “11th five-year p lan” period, China's industrial energy conservation was mainly promoted 
by the admin istrative way. The market  mechanism of energy-saving has not been played an effective ro le; 
especially the market  price of energy did  not adequately reflect  the true level of energy. Enterprise is lack 
of intrinsic motivation. The administrated system of industrial energy saving has not performing well. 
Moreover, the basic work, such as measuring energy consumption, statistics, informat ion gathering, and 
other infrastructure work is weak. Long-term mechanism of energy conservation needs to be established. 
6. Solution of the industrial energy conservation on China's economic transformation 
Industrial energy conservation involves all aspects of industrial production . It is a long gradual process.  
(1) Establish and improve standards of industrial energy conservation policies and regulations . 
Strengthening the construction of relative industrial energy conservation laws and regulat ions , detailing 
the relevant requirements about the industrial energy conservation in the “Energy Conservation Law”, 
improving the energy legislation, promoting the legal construction of the energy development and 
management and using the legal means to standardize and regulate the development and utilization of 
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energy. Strengthening the informat ion management of energy conservationˈbuilding the basic platform 
of industry energy saving , improv ing the research and development mechanism of common and key 
energy conservation technology. Putting the energy conservation targets into the framework and depended 
on the relative financial policy. According to the consumer, commercial and public utilities and the 
transport three fields, to take the method to reduce the energy consumption [3]. 
(2) Strengthen the structural adjustment. In short period, the adjustment of economic structure and 
changing the mode of economic growth is very difficult to optimize the structure, but it will be a key 
factor in energy saving in the future. Restructuring of the industrial department  contains: Firstly, the 
industry restructuring, such as increasing industry concentration, eliminat ing the low-skilled production 
capacity, etc; Secondly, enterprise restructuring, such as the integration of resources within the enterprise 
and between enterprises mergers and acquisitions; The third is to focus on product variety and quality of 
product structure adjustment, Through policy-oriented and economic means to optimize the internal 
industrial structure, to establish the energy conservation mechanism under the market conditions .   
(3) Rely on the progress of technology, to improve the industrial energy efficiency. In terms of the 
international advanced innovation management to integration innovation resources, increas ing research 
and development funds to support efforts in the key industries and the key fields. Supporting and guiding 
the enterprises to introduce the advanced technology and equipment for energy conservation. Accelerating 
the development and transformation of a series of key energy-saving technologies, such as energy-saving 
motors, advanced internal combustion engine etc.. Using the new energy-saving technologies, new 
processes and new equipment enhance the high energy-consuming equipment renovation.  
(4) Development the energy services industry. Development of energy service industry, foster a 
specialized energy conservation services team with the core technology. Guide the energy service 
companies through the market-oriented energy conservation mode to taking part in the energy 
conservation projects . Encourage energy service companies to provide industrial enterprises third -party 
audit, diagnosis, design, financing, renovation, operation, management and other services. To preparation 
of training materials energy conservation, strengthen the SME train ing of technical personnel, and 
organized regular saving publicity, technology and experience. 
(5) Taking the road of developing low-carbon industry. First point, guide the reasonable consumption, 
inhibit ion of the rap id expansion of energy service demand, format ion the mode of reasonable 
consumption, encourage small family homes, and to advocate the private car travel, etc. Second point, 
optimize the supply structure, choose a energy-efficient production and consumption structure, change the 
mode of production, taking intensive supply and recycling production. Third one is to build the effective 
low-carbon energy industry. Low-carbon energy industry including: accelerate the development of nuclear 
power, increase the proportion of renewable energy, and accelerate the development of carbon capture and 
storage technology. 
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